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Abstract 
Introduction: All work in the health field is aimed basically at conservation of the human 
body and its function. Loss of even a part of a human tooth should be regarded as a serious 
injury, never to be considered lightly, and the tooth is certainly worthy of the most careful 
restoration. 
Aim and Objectives: To assess of MID is to keep teeth healthy and functional for life. A 
most important element is achieved through implementing the important strategies for 
keeping teeth free from carious lesions. 
Materials and Methods: Types of studies included in the review Early caries detection and 
risk assessment, Remineralisation of demineralised enamel and dentine, Optimal caries 
preventive measures, minimally invasive operative interventions, Repair rather than 
replacement of restorations. 
Results: Fluoride during the remineralisation/demineralisation cycle leads to its 
incorporation into the crystalline structure of the carbonated hydroxyapatite, which not only 
decreases crystal solubility, but also increases the precipitation rate of enamel mineral in the 
presence of calcium and phosphate due to the lower solubility of fluorapatite.15The fluoride 
decreases enamel solubility in two ways: (1) the fluoride ion is more stable in the crystal 
lattice than the hydrogen ion and (2) it interacts with the calcium ions on the crystal surface, 
interacting closely and binding strongly. 
Conclusion: Minimally invasive dentistry requires a change in philosophy in our approach to 
managing dental caries. Dental caries needs to be viewed as a bacterial disease rather than the 
end product of that disease—a hole in the tooth. 
Keywords: Minimal Intervention Dentistry (MID), Dental caries, GIC. 
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Introduction

Preservation of a healthy set of natural 
teeth for each patient should be the 
objective of every dentist. All work in the 
health field is aimed basically at 
conservation of the human body and its 
function. Loss of even a part of a human 
tooth should be regarded as a serious 
injury, never to be considered lightly, and 

the tooth is certainly worthy of the most 
careful restoration.[1] 
Miles Markley, one of several great 
leaders in preventive dentistry, 
summarized in this statement the central 
concept in the modern approach to the 
dentist’s role in the treatment of dental 
caries: that the loss of even a part of a 
human tooth should be considered “a 
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serious injury,” and that dentistry’s goal 
should be to preserve healthy, natural tooth 
structure. His words are perhaps even 
more relevant today than when he wrote 
them half a century ago, now that we have 
the scientific understanding and the means 
to realize his vision.[2] 
The “minimally invasive” approach to 
treating dental caries incorporates the 
dental science of detecting, diagnosing, 
intercepting and treating dental caries on 
the microscopic level. Over time, modern 
dentistry has evolved to a minimally 
invasive approach, in which caries is 
managed as an infectious disease, 
deferring operative intervention as long as 
possible. The focus is on maximum 
conservation of demineralized, 
nonactivated enamel and dentin.[2] As we 
already know the aim of MID is to keep 
teeth healthy and functional for life. A 
most important element is achieved 
through implementing the important 
strategies for keeping teeth free from 
carious lesions.  
Materials and Methods: 

These strategies are considered to be:  
a. Early caries detection and risk 

assessment 
b. Remineralisation of demineralised 

enamel and dentine 
c. Optimal caries preventive measures 
d. Minimally invasive operative 

interventions  
e. Repair rather than replacement of 

restorations. 

The oldest method used for detecting 
carious lesions is tactile examination using 
mouth mirror and probe. GV Black in 
1924 suggested the use of a sharp explorer, 
based on tug back action for diagnosis of 
dental caries. However the use of a sharp 
explorer has been criticized as probing 
may lead to fracture and cavitation in the 
incipient lesion. Also there is possibility of 
transferring cariogenic microorganisms 
from one site to another, leading to further 
spread of disease in the same oral 

cavity.[3] 

Clinical steps: 
1. Polymer cup is adapted to primary 

carious lesion and air is sucked to 
create a vacuum  

2. Ozonated water/ozone gas is delivered 
at a preset concentration into the cup 
around the tooth surface. 

3. Suction is activated for 10 seconds 
while cup is still adapted to primary 
carious lesion to remove residual gas 
which passes through granular 
activated carbon filter to remove all 
traces of ozone. 

4. Reductant fluid is pumped for 5 
seconds on to the treatment site to start 
the demineralization process. 

5. The patient is instructed to use home 
care kit. 

6. If restoration is required, it is placed 
after three months.  

If restoration is not required, the patient is 
recalled after three months. Ozone therapy 
is considered a breakthrough that is 
expected to be a cornerstone of dental care 
in the near future.[4] 

Detection Devices:  
1. Fiberoptic transillumination (FOTI)  
2. Quantitative light induced fluorescence 
3. Fluorescence camera (vista proof) 
4. Laser fluorescence (diagnodent) 
5. Electrical conductance measurement 

Visual Tactile Methods 
Perhaps because of the absence of a 
properly validated and reliable carious 
lesion detection device, early enthusiasm 
dimmed, and the emphasis shifted back to 
visual-tactile detection methods in the 
second half of the 1990s. The World 
Health Organisation (WHO) had 
propagated its method, which was based 
on a ‘yes/no’ clearly cavitated dentine 
lesion, as a reliable data base was required 
for comparison of decayed, missing and 
filled (DMF) teeth scores among member 
countries and because DMF data from 
decades earlier were available.[23]This 
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very crude cut-off point, and the fact that 
caries prevalence and carious lesion 
development had declined in many 
industrialized countries, were reasons for 
epidemiologists to subsequently include 
the assessment of enamel lesions in caries 
assessment indices. One such group of 
epidemiologists developed the 
International Caries Detection and 
Assessment System (ICDAS).This two-
digit enamel and dentine carious lesion 
scoring system has recently received much 
attention. It was developed for use in 
epidemiological surveys, research, dental 
education and in practices. The index, 
when used in epidemiological surveys, has 
received some criticism[6], could not be 
applied correctly and was unable to 
properly allow the reporting of findings[7]. 
Prior to the launch of ICDAS, Nyvad B, 
Machiulskiene V and BaelumV(1999)[8] 
published their ‘Nyvad-index’, which 
permits the assessment of enamel and 
dentine carious lesions as well as the 
activity/inactivity of enamel carious 
lesions. The index has been used recently 
in a number of studies[9,10] and appears to 
be valid. Monse B, Heinrich-Weltzien R, 
Benzian H, Holmgren C, van Palenstein 
Helderman W (2010)[11] introduced the 
‘Pulpal Involvement Ulcerations Fistula 
Abscess’ (PUFA index) with the intention 
of alerting the dental / medical / 
educational communities about the poor 
state of dentitions of children in the 
Philippines. A novel visual one-digit caries 
assessment index was reported 
recently.[12]It includes non-cavitated and 
cavitated carious lesions, pulpally involved 
and abscessed teeth, as well as sealed, 
restored and lost teeth. In developing the 
index, experience gained from applying 
the ICDAS II and PUFA[13] indices in the 
field were essential. The index is termed 
Caries Assessment Spectrum and 
Treatment (CAST). It has been validated 
for face and content,[14]while construct 
validity and reliability testing is on-going. 

Results 

Mechanisms of action of fluoride in 
enamel:  
The presence of fluoride during the 
remineralisation / demineralisation cycle 
leads to its incorporation into the 
crystalline structure of the carbonated 
hydroxyapatite, which not only decreases 
crystal solubility, but also increases the 
precipitation rate of enamel mineral in the 
presence of calcium and phosphate due to 
the lower solubility of fluorapatite.[15]The 
fluoride decreases enamel solubility in two 
ways: (1) the fluoride ion is more stable in 
the crystal lattice than the hydrogen ion 
and (2) it interacts with the calcium ions 
on the crystal surface, interacting closely 
and binding strongly.[16] 
The effect and penetration of fluoride into 
the biofilm on the tooth surface is 
dependent on the type of fluoridated 
product and the time of exposure. When a 
clinical biofilm was exposed to 1,000 ppm 
(0.22%) sodium fluoride solution, 
exposure of up to 120 seconds increased 
plaque surface fluoride concentrations 
only, while 30-minute exposure allowed 
penetration of more than 1,000 ppm 
(0.22%) fluoride up to 900 µm into the 
plaque.The clinical relevance or 
practicality of a 30-minute exposure is 
questionable, apart from placement of high 
concentration (22,600 ppm F−; 5% NaF) 
fluoride varnish. Thus, the efficacy of 
intermittently applied professional topical 
gels and foams is questionable, and the use 
of high concentration fluoridated varnishes 
should be encouraged, even in 
children.[17] 

Role of calcium and phosphate:  
The pre-eminent role of fluoride in 
preventive dentistry remains valid. 
However, the effectiveness of fluoride to 
remineralise enamel and obtain net mineral 
gain is limited by the bio-availability of 
calcium and phosphate ions. If the acid 
challenge to the enamel is extensive, the 
salivary calcium and phosphate reservoir is 
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quickly depleted and a net loss of enamel 
mineral can occur.[18] 
The intrinsic sources of calcium and 
phosphate are saliva, dissolved tooth 
mineral and to a lesser degree, gingival 
crevicular fluid. To gain net 
remineralisation, the action of fluoride is 
limited by the amount of calcium derived 
from saliva, without extrinsic bioavailable 
sources of calcium and phosphate.[19] 
Increased concentrations of calcium would 
also increase the retention of fluoride in 
the plaque biofilm by increasing calcium-
bridging. 
Therefore, for remineralisation to occur 
during increased caries risk, an increase in 
bioavailable calcium and phosphate is 
fundamental to improving the 
effectiveness of the agent. Increased 
calcium and phosphate can be stabilised by 
macromolecules inherent in the saliva and 
plaque. However, the concentration of 
these proteins and peptides is limited. 
Therefore, a method for improving the 
effectiveness of calcium and phosphate 
stabilisation in the oral environment is 
required.[20] 
The assumed relationship between carious 
lesion development and consumption of 
fermentable sugars used to be stronger in 
the past than currently. The extensive 
exposure to different kinds of fluoride 
vehicles is considered the main reason for 
this situation.[21] Diet control, in terms of 
intake of sugars and other fermentable 
carbohydrates, is still an important factor 
in managing carious lesion development. 
Individuals at high caries risk, and/or those 
that do not use fluoride agents, will benefit 
from dietary control measures. The 
interplay between consumption of 
cariogenic food, oral hygiene, availability 
of saliva and fluoride is nicely modeled by 
Van Loveren C and Duggal MS.[22] They 
state that as long as saliva and fluoride are 
available in the mouth in abundance, and if 
biofilm control is performed properly at 
the same time, the detrimental effect of 

cariogenic food consumption on 
demineralizing enamel and dentine can be 
considered low. 
Topical Fluorides 
The efficacy of topical fluoride in caries 
prevention depends on a) the concentration 
of fluoride used, b) the frequency and 
duration of application, and to a certain 
extent, c) the specific fluoride compound 
used. The more concentrated the fluoride 
and the greater the frequency of 
application, the greater the caries 
reduction. 
Systemic Fluoride 
Fluoride has systemic mechanism of caries 
inhibition when it is incorporated into the 
tooth pre-eruptively. Ingested fluoride is 
absorbed systemically by calcified tissues, 
including developing enamel. Therefore, a 
person's teeth may benefit from early-life 
exposure to systemic fluoride. The 
mineralization period varies, in terms of 
age of initiation and duration, across 
people and among the different teeth for a 
given person. Also, ingested fluoride can 
exert a topical mechanism of action when 
it is redistributed to the oral environment 
by means of saliva. 
Chlorhexidine is available in mouth rinses, 
gel and varnish. A systematic review was 
aimed at determining the carious lesion-
inhibiting effect of chlorhexidine varnishes 
on the permanent dentition of children, 
adolescents and young adults. 

Discussion  
Minimal Intervention Dentistry aimed to 
limit unnecessary removal of healthy tooth 
structure, and repair of defective 
restorations is one of its strategies. 
Although the repair of resin composite 
restorations has been investigated 
extensively and found 
successful,[23]dental practitioners do not 
routinely consider this treatment option in 
the management of defective restorations. 
The repair of resin composite restorations 
is taught in most, but not in all dental 
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schools in North America, the United 
Kingdom, Ireland, Germany and 
Scandinavia.[24]Although considered a 
long lasting treatment by the schools 
teaching this practice, a practice-based 
research study showed that only 
practitioners who practiced in non-fee 
service settings, practitioners with fewer 
years since graduation from dental school, 
and practitioners who assessed caries risk, 
chose preventive treatment options more 
often than replacement when assessing 
defective restorations.[25] The preference 
for replacement of restorations may be the 
result of a complex interplay between the 
lack of clear standards for replacing 
restorations and lack of an existing 
reimbursement for these treatments. That 
same study reported that general 
practitioners would most likely intervene 
surgically in a defective resin composite 
restoration but not in a defective amalgam 
restoration.[25] 
So far, prospective studies have shown that 
repaired restorations in permanent teeth 
have the same or increased longevity as 
restorations that were replaced 
completely.[26] Repair treatment remained 
stable over a 7-year observation 
period.[26] Additionally, the reason that 
repaired restorations may even outlast 
those that were replaced probably relates 
to the fact that most of the restoration’s 
original form is kept intact, limiting the 
introduction of new elements that can 
affect the success of the restoration. When 
other restoration stress factors are 
considered, such as stress on the tooth, 
post-operative sensitivity, and re-exposure 
of the dentinal tubules with possible pulpal 
reactions to thermal or mechanical 
stimulus,[27]damage to the adjacent tooth 
and the possibility of more complex 
restorations, it makes perfect sense to 
pursue the repair of defective restorations 
as a predictable and conservative approach 
to preserving tooth structure. A recent 
overview regarding restoration margins 
concludes that margin defects, without 

visible evidence of soft dentin on the wall 
or base of the defect, should be monitored, 
repaired or resealed, in lieu of total 
restoration replacement.[28] 
Besides being a successful treatment, 
restoration repair is also practical. 
Defective restorations can be repaired 
more quickly and with lower operational 
costs than replacement. Therefore, repaired 
restorations could present a reduction in 
patient and/or the third party payers’ 
expenses which would potentially increase 
the number of individuals who could 
afford dental care. The cost of care and 
oral health are severely impacted by the 
replacement of existing restorations. 
Examining outcomes of alternative 
treatment to the replacement of 
restorations and establishing consistent 
criteria that will affect general 
practitioners’ treatment decisions is a 
critical issue that may profoundly change 
the over-treatment of existing restorations. 
Conclusion 
Minimally invasive dentistry requires a 
change in philosophy in our approach to 
managing dental caries. Dental caries 
needs to be viewed as a bacterial disease 
rather than the end product of that 
disease—a hole in the tooth. Patients 
should be assessed for their caries risk. 
The practitioner can then help patients 
prevent caries or reverse it in its early 
stage by interrupting the disease process 
prior to cavitation of the lesion. This 
requires suppressing the bacteria, limiting 
the substrate upon which they survive and 
its duration in the mouth, enhancing the 
oral environment (increasing saliva and its 
minerals), and protecting the teeth with 
fluoride and sealants in addition to the 
usual oral hygiene methods that we teach 
our patients. When the caries process 
cannot be reversed, minimally invasive 
techniques and materials should be used to 
conserve sound tooth structure. Air 
abrasion is one such treatment modality 
that allows us to minimize loss of sound 
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tooth structure during caries removal. The 
changing nature of fissure. 
caries with later cavitation and our 
inability to accurately detect fissure caries 
with the dental explorer and radiographs 
can leave us perplexed as to whether to 
“watch and wait” or invade the fissures. 
With air abrasion we can remove debris 
from suspicious fissures and take a look to 
determine whether caries is present or not. 
When debris is removed, if caries is not 
present we need proceed no further. We 
can then “seal for prevention” and abandon 
antiquated principles of extension for 
prevention. Conservative approaches 
should help patients maintain their 
dentition for their lifetimes. 
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